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Fairbanks-Morse four-unit 8,000 /. p. freight locomotive for the Kansas City Southern,
used in 1947 bur subsequently divided into two double-unit 4,000 h.p. locomotives

models in place of the 567.B There were many new
features of design, but a number of these could be put
into the B engine, just as a complete C engine could
replace a B as far as mounting. couplings, pipe con-
nections and space were concerned.  But only an
organisation the size of General Motors could have
gone in 20 years through the gamut of the 201A.
567.A. 567.B and 567.C. all different from cach other
in major design features and production aspects.

Later in the same year Alco began its engine turn-
over from model 244 to the 251: but it is interesting
to note that a feature which was introduced into the
G.M. series 567.C two-stroke engine had been a
feature of the Alco four-stroke engine from 1945;
that is cooling water is kept away from all stressed
members in the crankcase-cylinder block to avoid
possible corrosion difficulties. Alco’s pressure-charged
and charge-air cooled 251 engine, in current use today,
retained the 9 in. by 10} in. cylinders, but the output
was raised to 162-5 b.h.p. per cylinder, involving a
b.m.p. of 194 Ib. per sq. in. (13-6 kg. per sq. cm.) and
the highest in traction service until topped slightly in
the last two years by Maybach charge-air cooled
engines. These new ratings of Alco meant that the
12-cylinder engine produced 1,950 b.h.p. at 1.0600
r.p.m., and the 16-cylinder model 2,600 b.h.p. There
is also a straight six of 975 b.h.p.. but this has been
installed mainly in export deliveries.

These two new oil-engine designs led inevitably to
new locomotive designs, which culminated. efter the
still further development into the pressure-charged
567.D engine (the 13th development stage from the
model 106 petrol engine by Winton with which
Electro-Motive started in 1924), in the Electro-Motive
SD.24, with a l6-cylinder 567.D two-stroke engine
giving 2,600 b.h.p. and 2.400 h.p. traction on a Co-Co
wheel arrangement: and in the Alco model DL-600,
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also a Co-Co of the same outputs from a 16 cylinder
four-stroke engine and weighing 335,000 Ib. (149 tons).
These two makers thus got up to the level of the
Fairbanks-Morse Trainmaster in regard to output
from a single engine and single-unit locomotive, and
it is worth remark that all three of these 2,600 b.h.p.
standard locomotives are to road-switcher contour.
At the same time, subsequent to the introductions of
their new engines, both Alco and G.M. applied their
12-cylinder 1,950 b.h.p. engines to Bo-Bo standard
locomotives of about 240,000 Ib. (108 tons) minimum
weight, and suited almost solely to U.S.A. conditions
because of the 60,000 Ib. (27-ton) axle load and the
U.S. loading gauge contour.

The other locomotive models of the last four or five
years are too well known and too conventional to
warrant notice here: and only passing reference need
be made to that phase in the mid-1950"s when attempts
were made to build satisfactory lightweight trains on
*“single-axle ™ principles, like the G.M. Aerotrain,
the Talgo types. and even the Xplorer.  Unfortunately
none of these proved the right solution within the
money and time which could be devoted to their
development; and equally unfortunately there was
no determined effort to reduce the weight of normal
passenger stock to the European level of about 33 tons
per 80-ft. (24-metre) coach.  Probably now it is too
late for such trains or coaches, even when technically
successful, to recapture the last passenger traffic in
the States.

After the streamlined-train construction ended in
1938-39 very little was done in the way of sclf-
propelled passenger vehicles.  The lllinois Central
made a spasmodic attempt in 1940 with a few cars
having Waukesha engines and Twin Disc hydro-
mechanical transmission; but the only development
of any moment has been with the Budd stainless-stecl

Alco 1,580 b.h.p. Bo-Bo
unit for freight service
on the N.Y.C.. 1946

47, as a rule two to
four units of this power
were u)ll/?/t'(/ I{l,L’('I/I('I‘
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railcars, which is a post-war one, and which seems to
have passed its zenith. In any case railcars, and even
passenger coaches, form but a small percentage of the
Budd company’s products nowadays. Several stan-
dard models were evolved by Budd, all essentially the
same except for the interior passenger and baggage
mail accommodation. Power is provided by two
underfloor General Motors engines with individual
top rating of 275 b.h.p., and each driving the inner
axle of one bogie through an Allison (General Motors)
torque converter and cardan shaft. Disc brakes are
fitted to the axles. Several U.S. railroads have these
R.D.C. cars for long and short distance transport, and
there are a number in Canada also.

Maintenance and Repair

Shortly after the war, when diesel locomotives were
being introduced at a rapid rate, and it was obvious
that such power would replace steam traction entirely,
serious consideration had to be given on a wide scale
to the facilities for servicing, maintenance and repair.
Certain railroads such as the Burlington already had
specialised facilities on a small scale, and the Santa Fe
in 1939 had erected at Chicago a maintenance and
repair depot for the large locomotives assigned to the

Super-Chief and El Capitan trains, and later this depot
was enlarged to handle further main-liners.

But after the war there was an urgency for proper
depots and shops all over the States and on a very
large scale too, and the thought and work involved
in providing these was one of the principal aspects of

American diesel traction over the years 1948-52.
Repair and maintenance became a major operation,
particularly on those railroads which undertook the
repair of engine and transmission constituents as well
as of mechanical parts, and depending on how far
they looked to builders for complete reconditioned
engines or on ‘ ready-to-wear > sub-assemblies like
cylinder heads. The position was complicated also
because many large railroads had three and even four
different makes of diesel locomotives, and in those
days they were rarely segregated in districts. More-
over, none of the parts in different builds were
interchangeable, and often there was little inter-
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changeability between one model and another of the
same builder. For example, as late as 1950/51 the
different builders were using so many sizes of air hose
that some railroads had to carry in stock as many as
two dozen variations. Also the locomotive designs
themselves were by no means always fully developed.
The intensity of the nightmare was increased by the
fact that there were still thousands of steam loco-
motives in service, which also had to be maintained
and repaired, even if at a different place. The Santa
Fe was one of the earliest large railroads to concentrate
diesel repairs, choosing Barstow and San Bernardino,
both in California, as the repair shops: but by 1950-51
the latter plant, with 660 diesel-locomotive-units
assigned to it for repairs, was accounting for well over
one-and-a-half million man-hours a year with nearly
1,000 men working two shiftsa day and a five-day week,
while Barstow, with 530 locomotive-units, was
accounting for well over a million man-hours.

Hire Purchase

Characteristic of diesel traction in the States more
or less from the beginning has been the extension to
the new units of the century-old and widely-practised
hire-purchase acquisition, used extensively for freight

General Motors (Electro-Motive)

triple-unit diesel-electric locomo-

tive with two A (or cab) units and

one B (cabless) unit in the centre,
1947

cars and to a lesser extent for steam locomotives and
passenger cars. There have for long been two
methods. One is hire-purchase of the locomotive
from an equipment-financing organisation, with pay-
ment by instalments over a period, usually 15 years
for a diesel locomotive, at the end of which time the
railroad is considered to have purchased the loco-
motive or has then the option to purchase at a token
sum. Until the completion of the whole contract the
equipment-financing organisation retains full title to
the locomotive. The second method is purely hire,
usually on an initial agreement of 15 years; the rail-
road never becomes the owner of the locomotive, but
usually has the option after 15 years of continuing to
hire the locomotive at a much lower figure.

Most diesel locomotives on the Class I railroads
have been obtained under the first heading; but up to
the end of 1957 one organisation alone—the Equitable
Life Assurance Company—had bought and had out on
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pure hire over 500 diesel locomotive units. Equipment-
trust financing has now been extended to the com-
plete rebuilding of diesel locomotive power with the
most modern constituents, on the lines so strongly
advocated recently by General Motors and Alco: and
such ** remanufactured ™ power is regarded as new
power under the New York Banking Law. In
addition to these equipment-trust hire-purchase and
pure-hire schemes, a third method has been practised
to a limited extent, in the form of direct conditional-
sale contracts straight between locomotive builder and
railroad, these in fundamentals being hire-purchase
agreements. But vital clauses in all three types ensure
the retention of full title by the vendor or owner, and
so such equipment cannot be lumped in with the
general railway assets in the event of one of those
bankruptcies or financial reorganisations to which so
many Class | railroads have been subject in the last
half century or so. Another essential part of all three
types of contract is that the railroad must maintain
and repair the locomotive.

Complete Diesel Working

Dieselisation of Class I railroads is now complete
except for the 1,900 route miles electrified. But with
28,400 diesel locomotive-units in stock, many of 15
and more years old, there must be a considerable
number of new locomotives or ** remanufactured
locomotives needed over the next few years. Even
at 4 per cent renewal or remanufacture per year, this
means 1,100 locomotive-units. Complete remanu-
facture
an entirely new modern locomotive, so that one may
say broadly that 4 per cent renewal means the
equivalent of 770 completely new locomotive units—
not enough to keep going two plants with a combined
capacity of over 2,000 units a year, but nevertheless a
useful basic load. General Electric, a year or so ago,
introduced a 2,500 h.p. (probably 2,650/2,700 b.h.p.)
Bo-Bo locomotive suited to Class I roads, bringing a
third builder in, but so far only prototypes are
running.

However, tied up indirectly to these figures from
the railroads’ point of view is locomotive life and
depreciation. The Interstate Commerce Commission
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is said to cost about 70 per cent of the cost of

General Motors Aerotrain at Washington station
one of the attempts in the middle 1950°s ro get
really light-weight trains by unconventional means

has approved depreciation rates based on a 20-year
life for line-service diesel locomotives and 25 years for
switchers. Recently it has been stated that the sub-
stantial number of locomotives ** remanufactured *
during the last year or two, and the even more
substantial number for which early ** remanufacture
is advocated by the builders, means that the effective
life is only about 14 years for the line-service units and
18 years for switchers: and that this is helping to
upset all *“ economy ™ figures, and that the difference
between the actual and 1.C.C. values may have to be
charged to profit-and-loss account. But in this re-
spect one should note that the providers of the money
for these locomotives reckoned in fact on a 15-year
life before probable obsolescence, as evidenced by the
common 15-year term of equipment obligations: and
also that as a large proportion of all Class I railroad
diesel power is not owned by the railroads. and much
of it will never be, no depreciation charges can be
marked up, and all expenses in connection with them
are purely operating expenses.—B.R.
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An early single-engine single-unit diesel locomotive of 2.400 h.p. (traction), the Fairbanks-

Morse Trainmaster with a 12-cvlinder (24-piston) two-stroke opposed piston engine.

1955:

An earlier Co-Co range of 2,400 h.p. unit had been marketed by F-M abour 1952/53
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Letters to the Editor

American Diesel Traction
Jamaica, N.Y., US.A.
March 3

SirR.—Having read your brief article on diesel traction in
North America in the February annual review issue, |
think some statements need correction or emendation,
particularly your statement that until 1958 no American
standard unit exceeded 2.000 h.p. except for ten Alco
2.400 h.p. units on the Santa Fe. This is wrong. There
were the Fairbanks-Morse units, for example: but other
builders also had units of more than 2,000 h.p. on the rails
long before 1958. In 1948 Baldwin built a dozen 3,000
b.h.p. units for the Seaboard Air Line, and two more
went to the Mexican National Railways. Baldwin also
had these units on trial on the N.Y.C., Pennsylvania,
B. & O. and other lines: and as far as Baldwin was
concerned this was a production model. It didn’t sell,
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frankly because it wasn't very good it was a handful to
maintain. 1 think the Seaboard units are now out of
service. The National of Mexico uses theirs sparingly,
and the Pennsylvania, which bought about seven in 1950,
still uses theirs on mountain grades, although I understand
some are re-engined.

In 1950 General Motors came out with their E-8 model
of 2.250 h.p. ATA-ATA. and sold these to at least 40
railroads.  Alco and Fairbanks-Morse also met this
challenge in 1951 with 2,250 h.p. models of Co-Co and
Co-Bo axle arrangements respectively.  In 1956 the E-8
was replaced by the E-9, which was rated at 2,400 h.p.,
and has since been re-rated at 2,500 h.p. Also in 1955
Fairbanks-Morse started building its Trainmaster 2,400
h.p. road-switcher and sold these to many lines, several
of which, such as the C.R.R. of N.J., Reading, and S.P..
use them in commuter service, on which they often pull
only five coaches, the high h.p. being used for quick
acceleration in multi-stop operation.

Fairbanks-Morse, in addition to its Trainmaster, and
the 2,250 h.p. Co-Bo model of 1951 already mentioned,
produced a 2400 h.p. road-service unit with the same
axle arrangement in 1951, and some of these are still in
service on the L., N.Y.C., C. & N.W., and others,
though some of the N.Y.C. stock has been re-engined
with G.M. power. Baldwin also had its 2,400 h.p. transfer
and switching design about 1950, as on the Elgin, Joliet
& Eastern: and Lima-Hamilton (before it merged with
Baldwin) built in 1953 some 2,500 h.p. Co-Co road-
switchers which are on the Pennsylvania.

With regard to figures, I think you can make them
prove anything you want, and Mr. H. F. Brown’s report
can go under that heading. Mr. Barriger is a highly-
respected railway officer, and he may be right; but 1
wonder on what he bases his opinion that the U.S. railways
will be electrified between 1965 and 1980. In 1910 and
again in 1925 the same was promised, also by highly-
regarded officers. In the past ten years our electric
locomotive stock has fallen by 30 per cent to about 500
units: very little of this reduction was caused by intro-
duction of more modern electrics, indeed diesels replaced
most of them, although in one case steam power took over
for seven years or so until replaced by diesels.  Most U.S.
railroads do not have a sufficient number of trains to
warrant the expense of electrification.  Mr. Barriger's
Pittsburgh & Lake Eric Railroad has the heaviest tonnage
per mile of any U.S. railroad, and is not yet electrified and
has had no public plans for conversion; in fact it bought
steam power as late as 1948 and was among the last of the
systems to go over to diesel: though, to be sure, Mr.
Barriger was then president of the Monon and did dieselise
his property by 1947.

From a defence point of view, I am not sure that total
electrification would be a good idea.  Certainly it is much
casier to knock out an electrified line in a war than to
incapacitate one with hundreds of separate motive-power
units. As has been proven on our railroads, wrecks,
floods, snow and storms cause much more loss of money
and service on electrified lines than on those not electrified.
In recent years around New York the diesel has had to
rescue stalled or disabled electric trains on the New York
Central, Long Island, Pennsylvania and New Haven roads
several times a year.

Yours faithfully,
Ervtiorr KauN

[In making our statement about 2,000 h.p. diesels we
are afraid we had been thinking in terms of single-engine
single locomotive units, but even so, our omission of the
Trainmaster was unforgivable. Reference to  several
locomotives mentioned by Mr. Kahn is made on pages
145-151.- En.]
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